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Abstract— This article focuses on the issue of the use of mobile 
technologies, especially on online Laboratories, as a support to 
professional development of adults in the work situation in 
Senegal. More specifically, how mobile learning can be a solution 
to access to education for nomadic professionals working 
specifically in the area of computer networks? This issue is at the 
heart of a doctoral research underway in the context of the 
creation of the Senegalese Virtual University (SVU) primarily to 
adequately solve the problem of mass enrollment in university.  
 
Index Terms—mobile learning, online laboratory, collaborative 
learning 
I. INTRODUCTION  
The Senegalese virtual university which opened its doors in 
January 2014 is a sure solution to mass enrollments in 
university. In this desire to meet physical and human 
infrastructure shortages in higher education, virtual universities 
are springing up all over West and North Africa. Virtual 
University is essentially characterized by training offers 
completely online  
Distance learning, especially online learning is growing and 
is the subject of several research projects. The success of this 
mode of learning is related in large part to advances in 
information technology and communication (ITC). Indeed, 
online learning is a component of distance education for 
students, individuals, employees and businesses. To reflect the 
mobility of some learners who may be facing the space-
temporal problem, mobile learning is proposed so that their 
training be via a mobile device (smartphone, tablet and other). 
Also in the progress of distance education, laboratories are not 
exception. Indeed the concept of online lab makes possible 
remote handling and online without having to visit a physical 
local. The online labs provide the learner with more flexibility 
and autonomy for his/her development.   
Professionals are often faced with the problem of mobility 
and space to do their development. The question that arises is 
what learning mode can be proposed to them based on their 
space-temporal constraint?  
The solution best suited to professionals is to offer them a 
mobile learning system that meets the needs of development 
while on the move. This solution is completed by the 
integration of online laboratory.  
This proposal will be developed later in the first paragraph of 
this article on mobile technology and university education. 
The second item will show the progress of work on mobile 
learning and online labs and we will conclude with research 
perspectives.  
II. MOBILE TECHNOLOGY AND UNIVERSITY EDUCATION  
Online learning is made possible by universities, 
companies, institutes. Universities that offer only online 
courses are called virtual universities.  
In terms of experience on online education, some faculties 
of the University Cheikh Anta Diop (UCAD) are beginning to 
incorporate it into their training. 
Most of the students enrolled in online courses are 
professionals who have access to online courses through a 
computer or laptop with internet connection. 
The Faculty of Science and Technology Education and 
Training (FASTEF) offers distance education for people 
working in the education sector. The results given by the 
FASTEF found a retention rate of 76.36% and a success rate 
of 81.94%. The Distance Learning Centre (ERC) is funding 
the World Bank launched since 2000. Targets of this training 
are often the professional world. The CISCO Networking 
Academy program was launched in Senegal since 2003. 
Currently 36 local functional academies are involved in this 
program via the CISCO Regional Academy UCAD.  
We believe that the development of access to online 
learning, providing the necessary resources, will reduce the rate 
of rural exodus. Indeed, Dakar, Senegal administrative and 
economic capital, has 20.6% of the population, according to 
2011 statistics. This inequality can be explained by a high 
concentration of institutions of vocational training structures 
and technical and higher education in the region of Dakar, with 
rates of 45.1% and 78.7% schools.   
These online courses offered in higher education show the 
political will of the state of Senegal to implement the 
Senegalese Virtual University (SVU). The SVU will help 
increase enrollment in higher education. This is also a solution 
to the lack of reception facilities on the one hand, and 
secondly, the lack of resource persons. 
Mobile technology brings about major changes in our lives 
every day. Past the landlines, we are in the era of smart phones. 
This mobile technology provides instant communication. It 
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helps to optimize work to inform in real time and to learn. 90% 
of the world's population subscribes to mobile cell phones; this 
indicates the importance of work in the field of mobile 
technology.  Advances in mobile technology interfere in the 
world of education hence the concept of mobile learning, 
which is defined as the act of learning using mobile devices 
and wireless technologies in order to promote learner mobility. 
In Africa, mobile learning is not well adapted into the 
education system. But advances in mobile technology indicate 
that the continent is ready to adopt it. 
Here, we find that the rate of mobile phone subscribers and 
the Internet has increased dramatically. The Global System for 
Mobile Communications Association (GSMA) 2015, note 915 
million mobile users with an estimated population of over one 
billion inhabitants. Currently, we can count hundreds of mobile 
applications developed by Africans. An extract from the 2013 
UNESCO to give an example: in South Africa, Nokia Momath 
project uses SMS (Short Message Service) functions of 
standard mobile phones to provide students access to content 
and support mathematics [1]. 
Returning to our country in case, Senegal where rates of 
Internet subscribers increased from 3.9% in June 2012 to 
9.02% in June 2013. Mobile Internet use of student jumped to 
88.7%. This means that the introduction of mobile learning is 
not a problem in Senegal. 
In the 90’s, there had been a surge in projects that tend to 
integrate mobile devices in the offers of training institutes of 
higher education [2][3][4][5][6][7][8]. 
Mobile learning can be a real opportunity for 
professionals. Mobile learning provides professional 
development as well as it can improve working conditions. 
[9][10][11][12][13]. 
The emergence of remote labs makes possible remote 
handling and online without having to visit a physical local. 
Remote laboratories can be considered as a support to 
teaching. In fact they provide the learner with more flexibility 
and autonomy for his/her development. In addition, they offer 
the learner an opportunity to collaborate with peers for a better 
understanding of the activity. Many projects of remote 
laboratory have emerged since the early 20th century 
[14][15][16][17][18][19].  
III. STATE OF THE WORKS 
Distance education is growing and is the subject of several 
research projects. Indeed, we see mobile learning which results 
in access to training opportunities with mobile devices. 
Another interesting thing to note is the ability to do work 
online that is based on online labs.   
Mobile devices are gaining ground around the world, so 
mobile learning is now the subject of several research projects. 
Thus mobile learning is integrated into formal learning through 
the introduction of mobile devices to better enrich courses in 
situ [1]. 
Many universities around the world integrate mobile 
learning into their training. This form of learning can be done 
in the presence of the trainee or remotely. 
The growth of mobile technology has led to the 
development of collaborative applications [20]. For mobile 
devices to be more efficient for exchanging information 
between users and so they can support mobile working, the 
design of collaborative editing applications must carefully take 
into account the constraints of these systems: limited memory, 
power limited processing, limited bandwidth, etc. This 
collaboration between devices only allows users to edit a 
document at the same time.   
The emergence of online labs makes possible remote 
handling and online without having to visit a physical local. 
Remote laboratories can be considered a support to teaching. 
In fact they provide the learner with more flexibility and 
autonomy for his/her development. 
 Laboratory collaborative online is very recent and is the 
subject of several research not yet available to learners. The 
implementation of such laboratories requires knowledge of: 
 Cognitive Science: Combines the online labs to 
learning theories.  The impact of online labs in 
the learning process of a learner is of key 
importance  
 Science and Engineering: designing a 
collaborative learning system via online labs. 
A baseline study of mobile learning and online laboratories 
will show that a focus is made on the  collaboration 
between learners. This is very recent in scientific work and 
may be subject to research. This leads us to take a ride on 
collaborative learning.  
Collaborative learning is an approach that gives a lot of 
freedom to the learner [21]. Indeed , learners manage much of 
their group work. ICT developments in the field of online 
learning have led to the computer -supported collaborative 
learning. To go further in this process, we combine computer-
supported collaborative learning and online laboratories, 
which gives birth to collaborative online laboratories [14].  
The main challenges that we face in our research are on the 
one hand, the constraints of mobile devices with regard to 
limited memory, limited processing power, limited bandwidth, 
battery life and, other hand, at the level of remote labs, it is 
able to keep the operational benefits and educational physical 
laboratory Indeed such a system must provide interactivity 
between users, sustainability of experiences so that the learner 
can access this at any time, requiring regular maintenance. 
Account must be taken of the variation of the load of a 
network to ensure real-time manipulation. 
IV. RESEARCH PERSPECTIVES 
We plan to implement a mobile learning system with 
functionality like setting up a laboratory collaborative online 
accessible via mobile devices. Indeed, we put a fundamental 
emphasis on collaboration.  
Mobile learning is proving to be a real opportunity for 
professionals who face a real problem of time and space 
because of their high mobility. Such a learning system that we 
propose will strengthen the running of training proposed by the 
newly opened Senegalese virtual university.   
However, our review of the literature allows us to identify a 
number of research perspectives that are not or poorly 
developed in the scientific journal: 
 Formalize mobile learning: learning to apply a 
theory of mobile learning 
 Collaborative online laboratories: ensure data 
consistency for  remote lab learners 
 Handle online labs via mobile devices: provide 
access and manipulation of remote labs algorithms 
via mobile devices taking into account the various 
constraints. 
Thus, in this context, a mobile learning system is proposed 
as a feature with the establishment of a laboratory 
collaborative online accessible via mobile devices.   
In this system we are proposing, collaboration will occur at 
two levels: 
 Collaboration of learners via mobile devices 
 System Collaboration: Collaborative online labs 
The use of mobile devices in the online labs enriches the 
learning system. However, ensuring collaboration between 
mobile learners on the one hand, and online labs on the other 
hand, presents a challenge, according to the constraints 
mentioned in the previous section.  
Thus, in the result of our work, we will focus on:   
 The learning mode that will be associated with the 
online labs; 
 The computer learning system;   
 The system of communication between learners and 
the laboratory;   
 A collaborative editing algorithm in mobile devices 
to ensure data consistency;   
 A format mode, representation and display of data 
and information of the remote laboratory. 
So far in the progress, the integration of mobile devices in 
the online labs is a project in progress [22].  We intend to go 
further in our thesis aiming to achieve a collaborative learning 
system supported by mobile device. 
In our general architecture (Fig. 1), mobile application 
systems send requests to the main server based in a site. The 
job of the main server is to transmit the requests to the cloud 
computing. The main server checks the authentication, 
authorization and traceability of the various mobile devices.  
Cloud computing is composed of three servers 
 One access server which is used for identifying 
and checking the various accesses 
 One application server which ensures the 
collaboration between various devices, as well as 
the discovery of the services which permit access 
to courses materials.  
 One calculation server which deals with data 
recording, and tasks handling. This server also 
takes care of the access to the laboratory in case 
scientific tests are to be made.  
An access network (internet, private network….) 
enables connection with cloud computing. The main 
servers in the various sites help to avoid bottlenecks in the 
access server.  
 
Fig. 1: Architecture of the mobile application system 
A handy example of this general architecture use may be 
the configuration of a computer network. The following figure 
shows this type of use. 
 
 
Fig. 2: example of mobile learning system 
  
V. CONCLUSION 
In this article, we have established a scientific journal on 
mobile learning, and online laboratories. This journal allows us 
to take stock of the existing before continuing our thesis that 
focuses on the implementation of a mobile learning system 
following the establishment of the Senegalese Virtual 
University. The functionality of our system is the realization of 
a laboratory collaborative online accessible via mobile devices. 
The main limitations noted in our state of the art pushes us to 
continue our research on the following aspects: the learning 
mode, the computer system, the collaborative editing algorithm 
in mobile devices. 
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